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1020030025481 #^ U*}: 2003/8/28 

[asi^ei mm 

IJWmmm 2003.04.22 

[»S2| gg] €H!ElltH SEH2I ^2 ±X\ 3 

[Sr92| S^SSl Cant i levered type Film Bulk Acoustic Resonator 

fabrication method and Resonator fabricated by 
the same 

[g S3 ^a\M 
[S ojoi 3 cj 1-1998-104271-3 
[CHBI&J3 

[ □ £| oj 3 H 3 9-1 998-000543-3 

2003-002208-1 

[£S°I ^fiJIJ S^xH 

S^S^IJ KIM, SANG CHAE 

[^F&je^eiS] 680614-1639211 

l?@SSJ 442-726 

[^±3 ^SA| li? g§§ 970-3 

m= 902m 200 m 

[^3] KR 

[^S2| S^S^H SONG, IN SANG 

[? D Ji^aS] 650114-1449020 
[?^aSJ 151-712 

1616^ 

[^33 KR 
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1020030025481 SXM 2003/8/28 

[&S2| S^S^I] HONG, YOUNG TACK 

[^£1^3 <£] 740326-1229712 

442-270 

t^l ^S!A| ITi^? OISIS 681-1 

[^3] KR 

imm ^ais xii42^°j oil si m ts! , ^ais xni6o 

§1^ (oi) 

PI^SSIS] 20 £ 29,000 2! 

[^^sas] 10 a icooo a 

[?^!3?se] o a o a 

[^'AhS^Sl 15 » 589,000 S 

628,000 8! 

[§¥A1W] 1. ° k AH • g Ail AH S 
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1020030025481 %^ H*}: 2003/8/28 

& ^^Sr ^ ^ ^-i- **n *o 

SSHr « 0 >^ g zz. «J-^o.s. ^2:^ ^ «m ^ i^Hl ^^cf. 

^ g-igS] ^ofl rtfa^, 7l^Hl ^ f^}^ #31, #7} H<S# 

-H Sfl^*Rr #31, ^"71 *>-V-^^ ^Hl tf^-g- f^fil ^E^Rr 

#31-1- **fl ^Hleflal ^Bfls] <y-*l tivni- ^ ^7>» ^IStVcf. 

oj-^ ttvnj. ^ ^^j-oj] ttj-at^ ^^ofl ^<3^°1 # 

^ 3*}#, #Hfl7l#ofl aflS^iU} ^3-2-3. Ol^-Ol 

*lJL, d^}^ 3^51 #<H ^ SU-^, C] f^f^cRr Jl4£ 5U^-. 

^ ^ 4:71-1- ^IS ^ O. ^lS^ «1-^- i7f# 

.£ 3a 
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1020030025481 

^H^sflH] (cantilever), <HM 7 ,3(Air Gap), 
(sacrificial layer) 



#^ 2003/8/28 



■y-^i^ (Piezoelectric Film), 
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1020030025481 <£A- 2003/8/28 

^] 

?JHi3l«l ^ ^ ±x} ^ zl *H2#ig {Canti levered type 

Film Bulk Acoustic Resonator fabrication method and Resonator fabricated by 
the same} 

Sla^r tUflzz. tf>A}(Bragg Reflactor)^ ^ ^ ^}^\ ^-SS., 

JElb^b *r°lH.S*H^(Bulk micro-machining)^ ^ ^> 

£lc^ ^>°laS^Al^ (Surface micro-machining)^ ^ 

£2^ *1^-*1 ^15,162,691^^1^ 7fl Al^ ^lefltH^ W ^ ^> 

£3a ^ 5L3b^ t^^l ^sfl xflS^ <£;*1 ^ -^o} ^ 

£4^r ^ ^ ^ ^1 ixfo) Tfl^^-Tjlt ^JE, 

£5a ^ £5b^ ^2^aH1^1 nj-sj. <y-^ hv^ ^^1 

£6^r l^s} ^12^aHH1 4^. <y-^ «v^- ^ 4^.0} ^^^7)1^ ^ 
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1020030025481 #^ ^*>: 2003/8/28 

£7a^ -g- ^1 4^ ^1 <H1 4^ *H^€ ^ ^ A>A1S., 

£7b^ *H5^*HH 145} ^ ^ a>a]s., 

£7c^ -g- t^^l *fl6^HH 4^ *flS^l ^ ^ ^7.}°} 

^H^efltH ^Bfl^ ^ ^S}^ ^ ^ ZL » c > 

^JLS., wl-g-0.5. cfl^^AVo} 7>^§H ^ Sl^Hr 

$1^ ^ ^ ^ ^XFilm Bulk Acoustic Resonator : <*1*> 'FBAR'°1 2} 
*Vt}) 7 } ol-g-^- 01^ FBAR^r ^F?-^, ^ tf^^l ^V^lS ^€ 

jLuzf7> IJ-^H ^g-^MKAcoustic Wave)* -fr^l 7} 31 <£f$\ ^-*\o) m}-^ 

$r €bJ# °1 -g-*>^ °l£i*r FBAR°fl ^1 ^ ^#^1 ^^Rr ^-^s)-7> 

<^-g- «> X ] 7l^3lf Aj-7) ^^Al7l^ ^27} ^^.^ 
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1020030025481 %:% 2003/8/28 

reflector)^ FBARSf, ^7}%-% °}%-*\<*\ ^^\^^)^ oflo^(Air Gap)^ FBAR°] 

<u> £i a <Hl £A|s]o] oi^ J±2flZL «>a>^ FBAR^- 7] ^ofl a>A>^^- ^^-&}JL 

-frlH^ ^-^H ^-^^s. ^ FBAR°1 . ^.sflZL hVa]-^ FBAR^r 

<15> *I)<H^ FBAR^I wj-^AS.^ £lb<^] 3E*1€ «>fif 7l^Hl 

« ^^Kr ^3. =LS^ a] ^ (Bulk micro-machining) FBAR°1 

<16> ojs^ Dj-olns^Al^f ojsqofl £ i c ofl JE^s}, 7l^Hl 5]^#^- 

^ v}o}3_^v]X\*-3 (Surface micro-machining)^ FBAR°] 5Ufe3|, afl^ 

<i?> >y. 7 i^. ^v^-fr ^]^^>7l ^*fl nl^«l ^15,162,691^]^, ^31^*13] 
3. FBAR^- *fl2:*Hr #*?H tfl«H 7Ha1*>jl oicf. o}^. T^ofl EAjsH oji^j , 
Zl ^ ^f>}3L Si0 2 #^T f^]^ *l*ltfl# ig^jl 
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1020030025481 #^ 2003/8/28 

* ^^*>^ FBAR-i: *>ZL 

nl^-s.^ ^15,162,691^^ afl^^ ttJ-Hi^, 71^1 FBAM2: « 0 V ^°1 7> 

Srfe- #31-1- Si0 2 ^°l ^l^lcflS^ *Pf3l^Hl $1*1 *Rr 

«> ^f^H ^St!: -§-^7}- ^71 Si0 2 #^H ^2. £#°1 ^7l7fl ^H, 

5a°H-E -&^(wire bonding) ^^8: °)-%-f>}5l oi^nfl, o}^ 

^1<H7> <H^JL, #71 FBAR-i- ^ el 7fl ^#<5Kr ^^Ml 4 

^-t- <3^Hfr 4^°1 ^-S^r^Kr 2|esl ^ ^ (one-process)^ 

4^4 #*1 &^r^ 5U4. 



^H^eflwl ^Efl^l FBAR-I S« 0 V 1H &<H>H 7l^£] *f| 2:^ >&}•£: 
^sj-^Jl, c-1 #711 SrH, ^^M- 3Ms]#.ojL ii#Al^ 51 -^-cj. 

*H ^ efl tH ^Efl^ FBAR-c- 7l^£l FBAR^l2:«o v ^ 0 l ^2 ^^5) 
sH£&*)l, ^ ^-i-^-^1, ^l^^sl ol^^^l - £ cf^.&| sfl^§ ^ ilcf. 
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^^-fr ^*Rr ^^11- ^ ^7>^ 3JL^# ^ ^ 

5. ^^1^-^ ^V-^-ofl ^o|7^^- ^JliEllBlt ^*Rr FBARS1 ^p-SJE 

4. 

-8-*H ^K^d^M- f^*Rr #31, ^7) ^Hl ^ 

FBAR^- ^]25}fe «o v ^-i- ^^H, 3^ #3j-» ^gf) ^-7] ^-*}^- 

4M1 ^<£#^r Aflsol FBAR y o v ^-£ ^t^. o>^-e^ , .a. ^a]^ 

^2^, ^^H^eflttl ^Efls] FBAR^l ^H^tf. 
< 22 > oj^H]^^, # 7 1 ^^efl^^Bfl ^ ^ ^ efl ^1 ^Bflcq FBAR ^yj-uHi cfl 

*fl H ^-7)11- ^.Cf ^lsHJ-JL, Z}-^ ^.g. SUg-i- *M|*|-7« 

<23> <^^Al^O] ^H^Sfll^ ^Eflo} FBAR^ ^lS^^^r, 

<24> (a)7l^T^l H?i#-8; f^A} 71^ #?fl, 
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<25> (b)#7l #ofl S\*8^ ^A}?}JL 2flE^^ #7fl, 

<26> ( C )^7l *J<3# ^ 5]^|# ^oHl ^^]7lJl aflE^SHr ^} , 

<27> (d)^"7l «1 #3** ^^7lJL 3flE^fr>^ cfTfl, 

<28> ( e )^7l <y-^d# ^Hl 71J1 2flE^^ ^Tjl, ^ 

<29> (f)^7l ^z|*Rr ^rTjll- 7^ oj ;*l t}. ^ >i 31 wUCant i lever ) 

*§Efl<£ ^1^1^-^ ^Efl» 

<30> -g- ^12^^^^., 

<3i> ( i )7l^ *|zJ-*H ^^1- 1^*Hr #7fl, 

<32> (ii)^7l ^^-7]- 7l^Hl ^<S^# ^ V *}^r ^1, 

<33> (iii)^7l ^<£# f^Rr #7ll, 

<34> (iv)^"7l 5)^^§T ^S^H ^^Hl ^<g# ^<£f^ 

<35> (v)^7l ^E}-^ 5]^^ ^ ^7) *|<2# #ofl ^ *}^-8: 

7lJl 2flE^^ #7)1, 

<36> (vi)^7) ^Jf^^Hl <$^4r ?U 2fl£i^*>fe ^Tfl, 

<37> (Vii)^7l <£*1#^M1 ^^Al7lJl SflE^Kr ^Tjl ^ 

<38> (Viii)^7l S]^-g; *H 7] <sRr #7)1!- 7^ 7^31*1 ^EflfiJ- °-A}*V ^Eflo} 

FBAR(°l*f, '^^^EfltH ^Eflo) FBAR'°1 &|- ^2:^. 

<39> ojx], #7l 7^5^ ^Efl FBAR^ *flS«o Vl ?H ^Hl ^711 -g^Cf. 
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<4 o> £3a tfl^l £3b^ ^"^ofl ^*fl *fl2:€ ^€31^ FBAR^ 

M-eHI-H, £4a vfl^l H4f^ #7] ^Efl FBAR^ ^l^t ^ J± 

<«> (a)^lTT, 71^(100)^1 ^^#(110)# ^M^lfc ^^olcf(3E4a #2:). 

#7l ^^#(110)^8- 71^(100)^ #^-#(120)-g- ^^}7]JL ^^-#(120)21 ^ 
% -i-ol^T]] *} 7 1 Sftjfc %o]z\. #7l 71^(100)^: *#£} 

SM^l, -M^ -^sl^7m(HRS)» >M~§-^ 91^. tb^, ^ 

<3#(110)-g- ^*Rr ^I-^sLtt ^>2l-fl-^(Si02) 3=fe A>2}-<y-3 Dl - (Al202) 
<42> cf-g- (b)^Tjl^, #71 ^<£^(110)#°fl S]^^( 16 0)^- ^aVA] 71J1 SflBl^tsl- 

tt #311- ^^(5L4b #2). #71 ^Ei^ ^^11 ^^^-(120)^1 
(110H1 ^ ^(^^Rf (c)^l %^)^1 £1^(160)* ^Tltbcf. #71 5) 
^#(160)^ M-#<H1 ^l^H ^H^(i 70 )-i- ^#^1-71 ^tb -f-#3-°ii- 
Aizl-ol -g-ol*)- ^JEL^c-fl, uj-^-^^Tll^ #2l-D>Zlvil^(Mg0) Sfe- #SM 

<2(ZnO)^ ^1-g-^H ^Ir^r 5U^. S)^#(160)^ ^ *1H^(170)£| 

7> B)E-3. 2)^^(160)^^1 3- ^Ml* S^^H (170)^1 H7l# 2^ 

<43> (c)^Tjl^, #71 SI ^#(160)^1 5flE^ ^}7\^ ^(^, ^<£#°1 = 5^ 

Y+ ^£) ^ #71 5) ^#(160)^1 ^^#ofl ^-f-^^ ^^(120)* f^l 
71JI sflEi^Kr &7t\°]^(^4c %EL). #71 51^^(160)^1 ^-g-#ofl 
*Hf ^(120)-^ H-f^l SI ^#(160)ol #4£lZL M-^ ^lieflwl^^HH 
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1020030025481 #^ 2003/8/28 

(180; ^Eflf^H SHf-ofl <HH^ 7}*m SlJi, 

sl^#(160)ol mW^-S. -^-g^l ^-¥-^^"(120)^ ^^efl^^Efl 

°fl A i *l*l-¥-(190; ^, *a^iH|«1 ^Hfl^oflA^ 3^ ^^*>7fl 

<gtf. ^-¥-^^-(120)^ ^*Kr MSfe ^4 ^ 5=*!M* Af-g- 

*Rf3l, Hr^^M!^ ^^l^-(Al), ^<i(W), #(Au), ^(Pt), M^(Ni), 
Hj^CTi), a#(Cr), ^#(Pd) ^ #elticj](Mo)# §>M-« -Sd^^r Xlcf. ^ 
«o v ^^r is] (Sputter ing)^ ^ ^1 fr5L3H^ (Evaporation)^* -f-*l] 

< 44> (d)^-Tjl^, ^>7l ^^(120)^1 o J-#fKl30)-i- ^*}?}JL 2flBi^* 

190)^1 ^ ^JlJL*) ^efl 7]#4 ^e] ^^efltH ^Efl7]- >£ 

5^ Si0 2 *l*1^7> &o)s_ ^jl^^: ^ ^#(130)^ #31 

7} «\7}£\# °1« ^Hfl^ 7^3 oflui^S «fi^Hr °^?l^r 

51 *H1 tr^S]*]i- ^r^cf. ^1-71 <y-^#( 130)^1 ^w^^ RF n>ZlvilE^ 

<45> (e)^7j)^, #7] ^#(130)^1 ^^^-(140)* #3-^1 71^1 sflE^* 

*r ^r^°14(-£4e ^-S). o) ^ # 7 j -#^-^(140)^ °fl^(i 7 o)<3 o^oflAi 
^^^-(120)4 3flE^*Vu4. o]^ ^-¥-^^-(140)4 sl-^-^q- 

(120)°1 3*1^ *fl^Rr ^^(130)^1 FBAR^I ^<H1 ^-§-5]7l 
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«fl^°14. #7] #-^^(140 ^^^-(120)^1 AV-g-s]^ #^3f &<£® # 
^>-§-m 4*5. SiJl, nfif #o]^ 1-^^ A]~g-^ flt*. 
<46> (f)^rTll^, ^71 3^^(160)* ^^(Etching)^H °11<H^(170)* *§ ^ 

^7jlo)cf( £ 4f %^). SI WU60) ^(wetHl^ Ti^KdryH 

4) ^>-§-€^ ^ «Hl WSMfl- 2^r-§-^, IrsH^h 

oJ].f-<2} 5}-*)- -g-oflo. ol^c^ ^z|§)-^ ^^l^, ^ 7>i(gas), 

l-e^Kplasma), °l£rU(ion beam)^--fr °l-§-^M ^*Hr y o v lH4. °]&\& 

<47> oj^l-o] cfTfl-I- T^^JL 14^ , ^H^^ltH ^efl^ FBAR°1 ^^^^.S. ^S^^K 

5L3a #20. ?,H^efltH FBAR* 71^(100) ^Ml ^<£#(110) 

o] 01 ji ) zl ^^^(iio)^hi ^-¥-^^-(120)01 ^n^^nm, *h 

-^-(190)^- ##^-(180)^ 01=0^^1 ^Hfl) S ^>£s)<H ^31*1 ^ f^l 

A 1 ##^(180)^ ^ *]*mi90)^ <^-?-£ ^Hl^ ^^l#(130)ol 

°] l-#-^-(180)^Hl O 0-^#(130)^H1^ cfA] ^^l^(l40)ol #3}- 

£)<H , ##^(180)^ ^^^-(120), ^^1^(130), ^^^(140)ol 

^21 7Mt1] 5]J7, ^1^1 Jf( 190)^r ^^^-(120) ^ <y-^ 
(130)°1 7^l7fl ^cf. #7) M^(180)tt ^H^^l #7)}7\ 

A o vol ^^Hr ^^-(300a)7> ^cf. 
<48> ol^oflA-]^ i3al- #2*M ^^efliH^Eflo) FBAR o) #3^^. 
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cf. £3a*IM ^*l^(300a)fe #^-^(120, 140) ^ 3. A>o]ofl ^*l*Hr 
#(130)°.5. ^sq<H, ^"71 ^}^-^(120, 140H1 m\}7\ 

d3o)-& #7)*\ oim^i- ^f$z\. ^^o^ 71^1^ oim^s ^JL^l- 

^* -fHM^Tl} €4. 3^#(160)°1 ^T-fl^ tt-Zr 



(160)o| ^^JlS*), ^H^(170)^ ^^^}7fl Sj^t-fl, #71 «H|<H^(170)^r 



^l-¥-(300a)^ 7l^r(l00)^# ^s)-7> 7l#( 100)3 <3^* & 

<49> H2ofl £A]^ Dj^-s.^ *)]5,162,69lJL(°l<5l- ( ^tg .o] a} 

^51 #3^^, °1^3Hf-^(Si0 2 )5L ^Eflo| ^l^tfl(31)» ^ 

<%f>}5l 91 JL, n. *H?-^(32), ^^#(33), #^-€^(34) o] j.}%]3_ 

3f^<H ^1 = ^7^ 014. oh tivefl, ^d]A^ 

7> So] *>^-^q-(l20)cl ^^efltH ^efll- *8#$tk ^r, £ 
(300a)^r *H¥-*1#(120), ^^(130), ^^(UO^JLS o] =.^^14^ 
*\ ^S#^ ^>ol^ol ojcf. 
<50> J£th ^7] oj-^^o] =-^JjL #oll n> f^}-£H 

91°] ^7] Si0 2 ^l^tfl7> «8#s)*l ^A^, dM-o] *Hf*l^hfi.Sfc 
3 ^Jl^o] igo^H s)u|. f ^o 1 j^- ) <y-^^(i30)ol #71 ##^-(180)^ 
o>u)^ ^^^-(190)21 SJ^^W ^3^<H &<H, ^£^1 ^l^lcfl7> SWJE oj. 

^l«fl 3:a#(rigidity)°l -fM^fe- ^ej-fe 3*IHS. ^0)7} \4-cf. 
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<5i> o}^ ^-2i^$\ ^*\°_S. ^H* ^ 

<52> £ ^3 £2» %^<^, #7l n)^-m^^.^^ ^^l«-7> Si0 2 #°l 

^a-^^-(i20, 140), 130)^5. ^^-7> ^Vcfl^ 

^ Q^Jt-g- 7>^l7fl ^cf. 
<53> tc}-^ FBAR^a^I, f£S ^£#(150)* 

(140)4M1 ^^}<*\ ^^-(300b)l- ^M^JLS*), iH4 t\ ^JI^Tll ^ 

^5L 5UcfCE4g #2:). oje^ ^o. > ^- 7 ) ^<S^(150)^- z^o. 

^-71 ^-^(300b)^ ^*Q# S^SH ^MHr^-i- -§- 0 l^>7fl ^ ^ ^cf. €f, 
^^r^ f(yb f 0 =v/2d^ eA>£]^c-il(vfe <#*1#°1H£| -g-^Sj-O} ^ J£> 

d^r ^*f|), s&7) ^«S^(150)-g- 3*3^ *M d# 3i^t}jL o}6\] 

<54> £ ^-^HS, §^H^efl»] ^Efl^) FBARS] ^S^o) 

^4. £5a ^ 5L5bxr ^HH nij-Ej- FBAR^ M-Hfvfl 

-2, £6a ^1 5L6g^r ^^H^efltH ^Efls] FBAR^l M-E^cf. 

<55> ^-71 (v) (Viii)^^l^, SM ^l^B^Eflo) FBAR^^]^ ( c ) tfl^j 

^"^H, ( i ) (iv)^Tjlofl cfls)H *M1*M1 -g^th}. 
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<56> *\^ t ( i )^-7fl^, II eflxl^H (Phot ores i st )S. sfltH^tb ^ 71^(200)^ 
*m*H ^^-(270)» ^*Rr ^r^olcf. ^-71 71^(200)^ ^^^^r 
tr ^ ^l^^^°li4, £^ <>fl ^ ^-¥-(270)^ 7l# 

(200)^4 ^^1-^(4003, 400b )# 7*^*]?]?] ^ 7 A°)°S. ZL Qo} 7 } ^ 

<57> t±& t (iO^m, ^-71 ^^-(270)7> 7l^(200)^Hl ^<2#(210, 

210a, 210b)^- f^Kr ^) Q M(^6b . <#7] li <£#(210a, 210, 210b)£r 

^*Kr (v)#7lH>H ^s)^. ^^^-(220)4 7)^(200)^-^ 7l 7} 

<58> (iiO^TlHH^-, #7l ^^#(210a, 210, 210b) #<*H 3}^(260)-§- 

7lJi, (iv)#3HH ^-71 5)^(260)^- ^Sj-sH ^-§^#^1 *i<3^ 

-f-£-(210a, 210b) ^#^1 ^cf(£6c ^20. ^, s| ^^(260)^.3. 
#7} ^§-Jf(270)» ^^-(270) o^o] «.«(^ > ^j=l 

^^^(210a, 210b)£] tflSlHCE'S *1-£*1), 

*r°i ^<£#(210a, 210b) ^1 = ^ #7] 
(210a, 210b)£ ^*Rr ^^^-(220)^ ^aj-ol o^o)^ w..g.ol y] nfl^-ofl , ^ 
<£#(210a, 210b)^ sH#(260)£r ^Sl^o) *Vcf. ^ JlS^r 

7l#ofl (reflow), S0G ^ S^(S0G spin coating)^ hJ-^o] oi^o. 

2|e ^^^K lithography) *<t*)7} ^-g-*>^ ^ ^£(depth of focus )7\ 
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^-g: lis ^Hrf}, ^^7]^m 5g^2|- (Chemical Mechanical Pol ishing: °}*} ' 

<59> (v)^HH^ # 7 1 U-^(210a) ^ #7] ^sHa 

(260)^ ^Ml ^^^-(220)# ^W(£6d ^, 3flE^^ ^sfl 

^^i^(220)# ^"71 °^-g-(210aHl 3*Rr -¥-^-4, sl^#(260)^ 

^1 ^^-(270)7> ^£)JEL5. ^nf^JlS.ir Sffl fi efl Efl <2]- ^-A}^ ^^7} 

^>-¥-^q-(220)^S. ^>-g-£]^ #^^r ^eflB^EflSl FBAR^1S4 

<60> ( vi ) tfl^j (viii)^Tjl^, ^-7] *H^^(220)^H1 #^#(230), 

(240)-gr x}$]3. 3#*>±I 2flBi^*H ^^l-¥-(400a)l- 3^(260)^- *fl 

7i*H ^«.(270)1- ^^^m^^S] FBAR-H- te^r 

^HtfCEGe £6g #2). 

^f#^-(240)^Hl 1^^(250)^- ^3,°) «§^H5>31 sflE^^I-^, ^7>}S] £ 
-31^ <r Sa4(5L6h %^). °\ si *V *i<S^(250)-§- sflE^^H ^^Hr^ 

^ -£5b #2:). ^-71 FBARxr 7l^(200)4 v ^ <U^^-g-°l] ^-§--¥-(270)7)- ^3<H 
91^- ^71 ^-^-¥-(270)7)- 7l^Vofl^ ^<3^(210a, 210, 210b)°l 
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°1 *Hr-^(220)°l ^7} *d<£^2) ^#(210aH ^*>^>H ^l^-^(290)» 

^7} *>-¥-^^(220)^r #7] **Jf (270)^1 ttWW <&%S\°] 1- 
#^(280)» ^^ji, ^7} ##^-(280)^ ###(230), #-¥-#^(240)01 
*}$)S. 3#3<H **l-¥-(400a)* ^tb^h 
<63> ^ t £ 5b ofl £ a1^ FBAR-^ #7l ^#^(240)^1 tlE^ ^<£#(250)°1 

^ ^ *H 3 ^H|o1 ^Jf(400b)» 7>7^ ^^Hl 

*ixr, ^"71 ^^l^-(400b)4Hl ^3-^ ^#(250) -f-^-gr sflBl^SH ^^Jf- 
(400b)^ S^^^Mj ^sj-^ ^-g- §^ o^Tfl ^cf. 

<64> g-igg] *fl3^HlS.*| , ^HefltH ^eflo) pBAR-i- ^s^>7) oj^o]] ^ 

CMOSCComplementary Metal Oxide Semiconductor)!- ^lS^Jl :n.^<H| oj-^ 
ofl ^s} FBAR# >4l2t^ ) CM osfif ^^a]^^ &t}-. o]e^> ^-f , CMOS^]^ 
^ 7|^S1 CM0S*fl2^ ^ ^wll- zicfls. oj-g-^- ^ oi^w> 7l^^ CMOS^lS^- 
^4 M^-§- 7>^ ^ ^uf. 
<65> i^o} ^ 4 ^Al^^, 517a°1] ti>^ ^o), ( c )#?iHH ^"71 S] 

^#(160) ^ ^«a#(110)^H] ^€^-(120)^: ^^>J1 VfT, *l*mi90)» 
^^(120)* ^ ^171^^ ) 7l7]« (190)1- °l^r ^-^(120)^ 
^( I D°] ##^(180)-!- ^^^-(120)^1 2)^.4 ^ ^Bfls. 

(e)#3HH ^-71 «a-^l#(130) ^1 ^-#^-(140)1: ^^}JL \+ ^ , 4 V 
-*f€^(140)# ^71 *H*-*I^-(120)°1 <^ ^7]^ *i<3#(110) tf<HH ^£1*1 
^o. <5pf ^ ^(190)2}- <^7iii) ol^Sl<H ^^*>£^- 3HEi^f-o.JL*) ; 
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^}«^^-o] z\2\ 9\*^7\q\ e^s)^ sfl = (500a, 500b)« ^« ^ 9X^. #7l 
ni^-m^^-^o,! ccfs^ i ^}«.^^-o] sfoio] ^ ^ 0.5. sq-*jMa-*}i4 

* ° s v ^ $Hr3l(5^ ol^tb *M<H ^ "<H^ ^13 
^#*M1 3^, FBAR-i- $^*Rr 5a<H, 

<66> ^ f -S. ^|5^AHS.*?, #7l «a-^#(130)-i- #7) SPf-^S] 2flS. 

(500a) ^ #71 #^*1^ afl = (500b)^ ^-^-Ml^l ^^>3E.s sflE^f-o. 
iL<4 t) ^^fV ?^^efl^ ^-ZiZ) FBAR* *fl<^ ^£ Slcf(£7b #20. 
<67> ^ 6 ^ Al ^lofl 142^, ^^H^efltH ^Efloj FBAR^lS^Tl) ^ ( v )# 

#71 5) ^#(260) £ ^<d#^1 ^^(210a) #<*H SB*-^ 

(220)* 7)JL \+ ^, ^<gf^ °^^(210a)3f ^*Rr ^^^-(220)* ^ 

^ ^(£4)J±t|. *M1 *>ji, (vii)^:7flofl^ #7] <y-3l#(230)^Ml #^#^-(240) 

* ^M^uL \+ ^, #71 #^-(240)* #71 ^-(220 H *\)7]&l 
££#(210a)#<*lH $]7]s\7] #£r ^^-(220) 4 ^^71 ^1^5)711 sflE^^- 

5l-^-^><4 - ^ = (6003, 600b)!- ^T-t <r 5U4(S.7c ^-S). 

<68> ^ofl n}Hig ( ti_VA>^ol -f^JI o>^^ ^JLtfl^^ £fe oflo^ 

^■SSl FBAR-I- ^o.g. 7\)2i^ 9X$z Jl^7> ^tf. 

^, 71^51 FBAR^la^-^ofl <4 = ^, ^ ^^7Hl7> 4^>J1, ^7>oi £ 
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<69> £o] nl^^^^M wj-^d] r^s}- FBAR^- aflS 

<?o> CMOSSf FBAR* ^^f^V^^l ^M^S, A CMOS* 

<7i> ,& ^-tgofl o]*i) ^2:^ FBARtt JI^^Tfl^Chigh Quility factor: high Q)» 

^4^r tfl^H^ ^l~g-°l 7>^^ ^ji, -f-Aj 

FBAR-8- tf-M^-S- *]zWb «o v ^-^S ^sHMFr^JE -§-°l*M] ^- ^ 
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1] 

W ^ ^M"^ *0S ^ofl 

(a) 7l^Hi ;g<3§^ f^tf^ #?fl; 

(b) ^7l tfofl sflE^^ #7)1; 

(d) ^-7l aH^^H ^flE^Hr #7fl; 

(e) ^-7] ^^-8: ^Sfcn. 3flE^^ #7fl;^ 

(f) ^-7l s^ss-fr -ii^m #3];» 

i^-sRr ^ ^ ^ ^7>b] tij-^. 

[3^8" 2] 

A o v 7) #Jf#^ ^M] ^*Rr #31 ;» 

3] 



34-22 



1020030025481 ^7}: 2003/8/28 

*i<3f-g- ^zj-*H ^-i- *>^- #31 ;» 

^1 i^Rr ^-^^.5. *Kr ^ i^>^l ^ls ^ . 

4] 

^ *)2i u o v ^°fl 9X °H, 

( i )7}#Sr ^zHH ^-S-Y# ^ ^ ^ #31; 

( iii)^M ^-f-^ ^ ^<S# <5M3#-§- ^HsRr #31; 
(iv)^-7l sl^^# ^#^-*H €<3M ^#a]71^ #7fl; 

( v)^-7l ^#2}-^ ^ #71 *i<3^ *H?-sl^* 

?U *i)^*Rr #31; 

(vi)#7l sl-^^Hl ###-8: ^Ai^lJi s|)Ei^*Rr #31; 

( Vii)#7l ^^SHl ^^l7lJl sflE^Hr #31;^ 

(viii)#7l S^f^T *)1 7]Z}±r #31 ;♦ 

S#*>fe ^ ^ <5Rr ^ ^ ^}-o] ^ Hj-^ . 

5] 

*114%M1 $X°]*\, 

#71 (iv)#3lfe CMP^-^^r ol-g-^H ^#5^^ 3* ^-^^5. S}^ 

^7>^ . 
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l^^ty 6] 

3 i^Bfr 3# ^ ^ ^ i*}^ 

7] 

3 if"^ ^J* ^ ^ ^ *H3= 

[37* 8] 

JE**}^ 3* ifc= «y-# ^ ^ ^7>. 
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3 z.^Sr ^^s. <y-*i «m ^7>. 

[^T 1 * 10] 

#7l ^^-7} ^3*] 71^3] ^<£# # <^^4 ^7] ^ 

3L^Hr 3^- *}^r ^ ^ i7>. 

[$^# 11] 

^71 ^cg^; O. 

3 i^-*Rr 3* ^ ^ 

12] 

*UlH 91°]*], 

(c)^741^ #7l 3^ ^ ^<£§^M1 §>^^^-# f^l, 
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*H^^-o] o^«. ^, l7l€ ^<g # a oH] ^ afl 713*1 2>^r *HM^S|- <H^7l 

*>^r ^ ^ ^ ^2- HJ-^ . 

13] 

^"71 (vii)^Tj]^ ^7} ^f^SH W^^g- ^*}5L, ^-7) #Jf#^-g: 
^71 ^^l^-ol <|]J=L ^71^ ^^#^H]^i ^T^l ^ ^^^"4 

ol s^^^ ^ a^O^ HVnV ^ ^ ttj-^. 

14] 

^7} #^^.0. ^-7] ^l^Jf^o.^. ^-71 spf^ii) *1*1^<4 <g 

^7^ o]^^ cgglo) Q<£~ ^Vo]] ^}-£H sfl^ ^#A] ^ ^ ^lo S 
*m ^ ^ 4l7K 
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15] 

*H101M 



34-27 



1020030025481 



^^>: 2003/8/28 



IS. la] 




10^ 



lb] 




15^ 



IS. lc] 




[£ 2] 





34-28 



1020030025481 



#3 °^}- 2003/8/28 



[-£ 3a] 




-300a 



170 



3b] 



190 




'z^^mmm^ \— -300b 



100 



34-29 



1020030025481 



#3 Q*}-- 2003/8/28 



[51 4] 

100- 



55SSSSSSS 



(b) 



1 



100 



-160 



(0 



100- 



•M 



1 10- ^^^^^^^^^ g 



•120 
160 



(d) 



1 10- 
100- 



mmmmwmmw:<m 



•130 
•120 
160 



(e) 



(f) 



(g) 



140- 
110- 

100- 



160 



110- 
100- 



•130 
•120 

-170 




no— -^^^^^S 

100- 



-170 



34-30 



1020030025481 



QA- 2003/8/28 



[.£ 5a] 



290 

-A- 



280 



240 v. 
230 v_ 
220- 
210a-' 

200- 



... < 



~m 



400a 



270 210 



•210b 



[51 5b] 



240 ^ 
230^. 
220- 
210a-' 

200- 



^ J ffA^^>Wl<i&i r— -400b 



•210b 



270 210 



34-31 



1020030025481 



IS. 6] 

(a) 




34-32 



1020030025481 



3 2003/8/28 





34-33 



1020030025481 



#3 ^*>: 2003/8/28 



[.£ 7c] 




34-34 



